Preparation and characterization of composite nanofibers of polycaprolactone and nanohydroxyapatite for osteogenic differentiation of mesenchymal stem cells.
Nanocomposites of nanohydroxyapatite (nHAP) dispersed in poly(ɛ-caprolactone) (PCL) were prepared by electrospinning (ES) to obtain PCL/nHAP nanofibers. Nanofibers with similar diameters (340 ± 30 nm) but different nHAP concentrations (0-50%) were fabricated and studied for growth and osteogenic differentiation of bone marrow mesenchymal stem cells (MSCs). The nanofibrous membranes were subjected to detailed analysis for its physicochemical properties by scanning electron microscopy (SEM), thermogravimetric analysis, X-ray diffraction, Fourier-transform infrared spectroscopy, and mechanical tensile testing. nHAP particles (~30 nm diameter) embedded in nanofibers increased the nanofibrous membrane's ultimate stress and the elastic modulus, while decreased the strain at failure. When cultured under an osteogenic stimulation condition on nanofibers, MSCs showed normal phenotypic cell morphology, and time-dependent mineralization and osteogenic differentiation from SEM observations and alkaline phosphatase activity assays. The nanofibers could support the growth of mesenchymal stem cells without compromising their osteogenic differentiation capability up to 21 days and the enhancement of cell differentiation by nHAP is positively correlated with its concentration in the nanofibers. Energy dispersive X-ray analysis of Ca and P elements indicated mineral deposits on the cell surface. The mineralization extent was significantly raised in nanofibers with 50% nHAP where a Ca/P ratio similar to that of bone was found. The present study indicated that electrospun composite PCL/nHAP nanofibrous membranes are suitable for mineralization of MSCs intended for bone tissue engineering.